using the procedure described by Bligh and Dyer (Bligh & Dyer, 1959) . Lipid extracts 221 were dried, weighted, suspended in 2 mL of a fresh solution of 10% KOH in ethanol 222 and saponified for 60 min at 80 °C using stoppered glass tubes. Two ml of hexane were 223 added and fatty acids were extracted by shaking. The upper organic phase (non-224 saponified) was discarded. The aqueous layer was acidified with 1.5 ml of concentrated 225
HCl and fatty acids were extracted twice with 1.5 ml hexane. Extracts containing total 226 free fatty acids were dried under a nitrogen stream, dissolved in 1.5 ml BF3 (10 % in 227 methanol) and 1.5 ml benzene, and esterified by heating to 100 °C and shaking for 1 h. 228
Fatty acid methyl ester (FAME) were extracted twice with hexane and washed with 229 distilled water. After washing, the organic phase was evaporated under a nitrogen 230 stream, re-dissolved in hexane, and analysed by GLC. One µl of FAME solution was 231 injected into an Omegawax X250 (Supelco Inc., Bellefonte, PA, USA) capillary column 232 (30 m × 0.25 mm; 0.25-mm film) in a Hewlett Packard HP-6890 (Santa Clara, CA, 233 USA) chromatograph equipped with a flame ionization detector. The column 234 temperature was programmed for a linear increase of 3 °C min -1 from 175 to 230 °C. 235
The cromatographic peaks of FAME were identified by comparing their retention times 236 with standards under the same conditions. 237 caused by lowering phyB activity. Since the response of phyA phyB to WL+FR 266 compared to WL was not significant, we obtained no evidence for a role of changes in 267 photosystem balance (Figure 1a) . 268
If the above conclusion is correct, the phyB mutation should be enough by itself 269 to increase thermotolerance under WL (i.e. in the absence of neighbor signals). This 270 expectation was met by the data obtained with two independent alleles (Figure 1) . 271
Under WL, the damage of the cry1 cry2 double mutant was similar to that observed for 272 the WT (Figure 1c,f) . 273 Since phyB is activated by red light, we tested the same protocol but replacing 367 the period of 6 h of WL by red light. Plant survival was reduced in the WT exposed to 368 red light after each daily pre-treatment with warm temperature and this effect was 369 absent in the phyB mutant background (Figure 5b ). The plant survival response to red 370 light was not significantly different from cero in phyB but retained a WT magnitude in 371 phyA (Figure 5d) . 372
Compared to the WT, in darkness, plant survival was reduced in the hy5, pif1 373 pif3 pif5, pif3 pif4 pif5, pif1 pif3 pif4 pif5, cop1-4, cop1-6, and spa1 spa2 spa4 mutants 374 (Figure 5b) . Noteworthy, the cop1, pif1 pif3 pif5, pif3 pif4 pif5 and pif1 pif3 pif4 pif5 375 mutants showed an inverted response to light, which actually increased rather than 376 reduced plant survival in these genotypes (Figure 5d) . 377 Thus, the increased thermotolerance under low red / far-red ratios is mediated by a 397 reduction in phyB activity. Although low blue light and blue / green ratios are also 398 typical of shade and reduce cry1 and cry2 activity (Sellaro et al., 2010) , the cry1 and/or 399 cry2 mutations failed to enhance thermotolerance (Figure 1c,f) . 400
The acquisition of thermotolerance under low red / far-red ratios requires PIFs 401 because this response is lost in the pif1 pif3 pif4 pif5 quadruple mutant (Figure 1b) . 402
Consistently, the activity of PIFs increases when that of phyB is low due either to a 403 loss-of-function mutation or to low red / far ratios (Leivar & Quail, 2011) . The phyB 404 mutation reduced FAD2, 5, 6, 7 and 8 transcript levels in plants grown under WL before 405 exposure to a heat shock (Figure 4a . phyB increases electrolyte leakage after a heat shock. Rosettes of the WT and different mutants were grown under WL, either exposed or not exposed to a heat shock (HS) during 45 min at 45 ºC and immediately harvested for the measurement of electrolyte leakage (protocol in Figure  S1a ). Data are the means of at least three independent replicates ±SE (each replicate is average of at least twenty plants). * and *** indicate significant differences (p < 0.05, p < 0.001, respectively) between a mutant and the WT in ANOVA followed by Bonferroni post-tests. Electrolyte leakage measurements are expressed as a percentage of the leakage achieved after boiling the plants.
(a) (b) Figure 3 . phyB increases polyunsaturated fatty acids. Rosettes of the WT and different mutants were grown under WL, and harvested at the time they would have been exposed to a heat shock (protocol in Figure S1a ). (a) Total triacylglycerol fatty acid composition. (b) Saturated (S) (14:0 and 16:0), partially unsaturated (PU) (16:1, 18:2 and 18:1) and totally unsaturated (U) (16:3 and 18:3) fatty acid composition. Data are the means of at least three independent replicates ±SE (each replicate is average of ten plants). *, ** and *** indicate significant differences (p<0.05, p < 0.01, p < 0.001, respectively) between a mutant and the WT in ANOVA followed by Bonferroni post-tests. . phyB reduces tolerance to a heat shock in etiolated seedlings. Etiolated seedlings were given a heat acclimation (HA) pre-treatment (35 ºC) and either grown in complete darkness or exposed to light periods before a heat shock (HS) of 45 ºC during 90 min followed by a recovery period (protocol in Figure S1b ). Survival rates in response to WL (a), or red light (b). (c), (d) Difference in plant survival between seedlings acclimated by warm temperatures either exposed or not exposed to light. Data are the means of at least six independent replicates ±SE (each replicate is average of ten plants). *, ** and *** indicate significant differences (p<0.05, p < 0.01, p < 0.001, respectively) between a mutant and the WT in ANOVA followed by Bonferroni post-tests.
